Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 2002-208673 
(43)Date of publication of application : 26.07.2002 



H01L 25/07 
H01L 25/18 
H01L 25/065 



(21) Application number : 2001-002437 

(22) Date of filing : 10.01.2001 



(71) Applicant : MITSUBISHI ELECTRIC CORP 

(72) Inventor : ITANI NORITAKA 

OTA TATSUO 



(54) SEMICONDUCTOR DEVICE AND POWER MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power module 
for which the increase in area is suppressed, the 
increase in time and cost required for manufacture is 
suppressed, and an inspection matched with the rating 
of an element is performed in a chip state. 
SOLUTION: A semiconductor device is constituted by 
laminating a chip, where a reflux diode 2a is formed onto 
the chip mounting a switching element la thereon, and 
by fixing planar connection terminals Tel, Tel and Tc2 
to the main surfaces of both chips and between both 
chips. By using a plurality of the semiconductor devices, 
the power module is constituted. Thus, the increase in I* 
the area is suppressed. Also, since the planar 
connection terminals are adopted, the need for using a 
bonding wire for connections to both chips is eliminated 
and the disadvantages of the time and the cost required 
for the manufactured that the bonding wire has is 
dissolved. Further, a large current is made to flow to the 
planar connection terminals Tel and Tc2, and the 
inspection matched with the rating of the element is carried out. 
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■r§m 1 *3=];U'm2 0±ffi^#tr^ \(0=^yfh. 

ffM^n. si/HcMfRif §iiifcj;tJ'm2(D±ffi^# 
mmm i y(Dmm^ i «D±ffitciii«$nfc^ i cd 

•y fmmm 2<D±mt mm^ 2 of - «y fmm^ 1 (d 

±ffittcE!«?nfc^2 ©¥«t^Sit4S? i: . 

2 ©f-'y -/(DwMm 2 co±ffifc@«?nfcm 3 cD¥fi« 
m^m 2 ] wsRw 1 \mm(o^mwmm.th-DX. 

[w*« 3 ] w«« 1 \mm(D^m\mmx^h o r, 

[if5R3R4] mw,f^^~-ymwmm^-^nfcw& 
t. 

mm-m^ic^i^x. -iso^^t^mmT.^y^ym 
^mmvmiatimmt. mi5(Dm-r^mm7.^^y^y 

m^mimmkxt}nmti:>\ tmrnw^-^-ymw 

«*5<fct>-MIB^ 1 ^V^L|g3cD^>-rWcD¥S«ae!ffi 
MfBmfflttKDtulB-TjfD^-r^milBXf' ^v^yfmf 

fectt/tuiBm 1 ^^^b^3tDi/^-rn/i)^£D¥««s^iffiiT 
BuiBmfflcf' <^ ftiiiBffiT^ oft-r ?) fluifix-r -j^y fWi- 
j; tfMiBH 1 urn 3 ©v^-rn*^©¥«*^igigs^ 

[00 0 1] 



[0 0 0 2] 

±ffi|ll-e2fe'9. 0 1 0(iB19ft5©l3]WllX-X(C*5tt?. 

^Sia;&. Ell n±lil9cD/W-^v>'a-;^oiH]iSS0^ 

[0 0 0 3] c:cD^W-ti>a-;w*. mi \ \z^<t^ 
9(C. X-r-y^yi'*^?! a~l I (D^^^^hW-^^' 
-r:^-F (Free Wheeling Diode) 2 a~2 f (D^n^^ 

nSc X^>y^y^'"*?l a~l f Kti, I GB 
T (Insulated Gate Bipolar Transistor) ■^/'^7— ffl 
!Uit-~'yYvy\/7.^. /^7-fflMOS FET (Meta 
1 Oxide Semiconductor Field Effect Transistor) # 
AW^n^o 01 lT'{i««Ji:bTN^v:^;l/JgI GB 

[0 0 0 4] m 1 1 a^Whrnmimmcmm-^h. 

X'T-y^v^^^ 1 a~i f <D#tt^A;':«1i (Nf^^ 
I G B TtDtf^tin ^) A«^v^- F 2 

a~2 f ©^i^y-Ffc^-n^'niSM^n. x^-^y^y 

^mf\ a~l f £0§1li?i!dti;^«ffi (Nf-^^Wl/ffM G 
BTO«^t±x5'y^) *™^-r2^-F2 a~2 f(D 

#7y-Kt^n€nsiE?n5o ^ut. /-fu, 

V. W{c:|ol/>T^n^n, X-r-yf-V^^B^l a, 1 
c. 1 e0^mjJ^til;b«1iA^ X-i-'yf-yi'-^^i b, 

Id. 1 f ©#s^A;tittffitc^n^~nsM^n§o * 

fc. X^-y^yi^"*?l a, Ic, \ QfT^^W^XIin. 
»V-FA(c*5V^Tig|S?n, X^-y^yi^-^^i 
b. Id. 1 f(D§«}Sttli;'3«ffiAV-FBtcfca^T^g 

[0 0 0 5] 01 IT'fi. ^X-r-yf-^i^-^^l 

a~l f 0§«)5itta;/:mffifc. x5'y^-3Ui/^Hm 
tSco?SS^1^ffi-r§/c46co-tryxmi®S a~S f *W 

[0 0 0 6] ^/c. y-FU, V, WtCti, Y^S^A 
*§y^tc«j3g^nfc. 3-:3©g^l^iS;&#CyHffifeigf (0 

*^s?ii$n, y-FA. ^m^^tmrnm^^- 
[0 0 0 7 ] xY y^ym=? 1 a ~ 1 f <DMmnm 

Ga~Gf (I GBT£Dif^fiy-F) (ca, PWM 
(Pulse width Modulation) M^^dWI^A^Sijaiil 

^ 1 a ~ 1 f • :^-7 Lrim(ommm<D^m.ni± 
■bm^u ^©3^??it«E*v-Fu. V. mcmm-^ti 

[0008] 

[?8B^*^m L cfc a i:-r§ ISM] ^T, 09fecttf0l 
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f-y^m? 1 a~ 1 f *5ci;tfii?^^V:t- F 2 a~2 f 

P,nfc[i]£S/^^->»<*«3 a, 3 b. 3 c 1, 3 c 

2, 3 c 3±fCfiA.fc^©e^fflii«6{Cj;oTH«? 

nrt/^So ^UT. x^-yf-y^'"*? 1 a~i f©^n 
€nt3ij^^V4— F2 a~2 f tcomm^mmiis x 
^ -y ^ y 1 a ~ 1 f (Dmiikxtinmm^ ^ tfm^ 

^?V3f— K2 a~2 f cD*y-FiJ{cot,^Tli^0^A 
^-yaji^^^MS a, 3b, 3cl, 3c2, 3c3fCj; 

^^yf^y^U-f^5g, 5i, 5k. 5 1. 5n. 5 

[0 0 0 9] Sfc. #{SiJffll«SG a~G f fc'J;tf^[ilSS 
/■N^-y^i^HS a. 3 c 1. 3 c 2. 3 c 3 t^^<D 
mmi>. iKyxi'>^^7-l'-\'5 a~5 f , 5h. 5j, 
5m, 5o, 5 qtCctDfrtPtlSo 

[0 0 10] ^fc. mm^jimm^mi'f^rzib. iigtcfc 

l/^Tti-feyxMS a~S f ?rgl7r;UTV'^V„ 

[0 0 1 1] m<:D^orsmfS.r^^y^ym^tm 

- FJ-X^I-OffiOX'i' X U - F ^SiJfflllHll^^ 

[0 0 12] s/c. ±.t^(DmfS.(Dm^. ^wm^<Dm^ 
y^^'<^^ammf7)v^~^hm<Dmm.fimm-^n 

5o b*^U «?lJ^tf3 0 0/xmg<D7;l/5r:7A^7l' 

nb. 0 9 cDd; 5 tc4-'yTV >^"7^-\'^^«l!(*M?iJ{cag 

i<f § *;^^7b^~fe o fco / ^ 7-^ a ~ji(Dm^mmti^:kt 

< ^^iiifs it:^S^J}^>r-1• >^"7^-VtDM?iJ*atti 
[0 0 13] 3Ky-r-i'yi^7-r-\'^ffli/^§^ 

y^'7^-^Kn(75Si^73jS*^«i6P.nTl/^fco 
[0 0 14] S/c. ±K«fi!c£D/W-^v'a-;UT-«. 

^mm^(Dfti~r\£y^^=f-yf(Dmmic'^ 

[0 0 1 5] ^C-i?. COfgB^tDHms ffi«<Dti;^*^ 



■^ofc^a^tf 9 i;*^-e^§/^7-*i^a-;i/^*l« 

[00 16] 

[iSM>&^?*-r§/c46cD^IS] W«iR 1 tlBiScOfgB^ 

^x^-j^ym'fmM'^ti. -s.\.^Kmt^m i 

J;t>'m20±ffi^$tj-mi£Df->y^i;. 77-F«fc 
J;tf*y- F«1i«:W-rS;5^V:t- FA^ffMSn. Sv^ 
icMi^t^^ 1 *3 J;t>*|g 2 mmm i <Df- 

>yy±tc«)i$nfc^2(7)f-'y:/i:. tufg^ 1 cDf--y "/ 

(Dmmm 1 o±ffitc®«$nfcm i tD^fi^g^^ss^ 

Of - -y ycoSiJiS^ 2 t tulBS 2 >y 7°£D MI B^ 
l(D±ffii;Kgl«$nfcm2cD¥«t*c}gMSi^t. HufB 

m 1 <D^m.v<mmi^^immKmm-^n. mmm 2 
^'y f(Owmm 2 (Diffitsssnz-cm 3 ©^ist^s^ 

CO 0 1 7] ll5R«2{c|BicCD5g0^«. 1 iCfBIS 

mc. mBmitrciim3(D^^^vimmi^'f^t. m-ys 

©Sffif 5 ft 2 1 T'«SSl/>ffi3fi^a-r §i|i^ftSHT 

[0 0 18] IS5R«3tc|BigOl§B^fi. IfsttJS ncfB«J 
©ijijiWcSBT-feoT. llifllltA/^yy-i>"i:. ItifB^ 
fll*t A/ ^'y'r~i^io'ibmicmiiiLrc\i~hi^yi7 

[0 0 19] mMm4icmm(Dm^i. m^^^-^-ym 
mnmim i rsi^Lm7!^m3(D\^^-rnMcmm(D^m» 

^mi^L. tufB-fflcf3tcfc'l.^T. -7?C0Wt-§ifllBX^ 

•y^y';^'m^o:>trmmwiibfimmt. fwo^-r^MiB 

x^ -y f - y (DM! B«?^t A;^«S 1 1\ tut B0SS/ ^ 
^-y#i*iIfcj;t>~tfifBm 1 ^i/^L^3©t/^f-'n*^cDT 

[00 20] Si5R« 5 {CfBiJ<D5g0fl{*. fl5R« 4 tCfB« 
(D/^7-t>>'a-;l/T-feoT. tufB-ffltt»I#ft 
MiBffiSfffl^cDtufB-T^OWr^.tulBX'f >y^y^" 

m^<Dmtmmxt)mmtim\^^ic. mtm^^^'^-ym 
wmts^mBf^ 1 *i.^b^3cDi/>-rn*^(0¥««s^ 

§ HulBxi' -y y ^''^To^tuf BmiJit tti:/:mii*^~sv ^tc^ 
mifBlH]SS/^^-yail*»feJ;t>'tGSBIg 1 ^l^Lm3<DV^ 

■rn*^«¥««Jg«^«?^^bTS^$n^c/^7-^ri>* 

[00 2 1] 
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[0 0 2 2] El 1 ^jf^m 2 ic^^mmmmicmm 
wmmu 1 ^s^-To m i ti^ii^i^^fiM i (D±ffiigT'fe 

^ . 02^01 (ti(7);?[B] Ay5)^e,l,/c*^ftSHM 1 <?DtJ 
ffiBlTfeSo ^fc> 0 1 fcJ;tf02tCfe'l/^T{±MIMA 

[0 0 2 3] <l(DmWmmM 1 a. EI 1 1 (DIDBISItC 
^NLfcX'f'-y^:^^^*?! a~i f i:ai^^^'-r:t- K 2 
a~2 f tcDm?'JgJK<D-ffl^/^y'>-->^{l:U^c:t(D 

Mt^^*-F2 a tOffl%B?0±(f§o 

[0 0 2 4] ^T. mzicfr^tJi^^ic^cDiii^mwmmM 
;!3\ x-fy^ym^i am^-^nrc^yzr±icmm 

^nri^So ^LT, Si^^^'T^i— H2 aO^-y:/<D7 
/-FtJOiSfc. X-r>y^>^^^ 1 afD^-y^cDS 

e l%^LT#«ttg«i^-F6 2. 6 3{cj;!3ei«$ 

[0 0 2 5] Sfc, m^^'-Ct~\^ 2 a(Di'yf(Dt!V 
-Vmoy^m. ^^IfX-fy^ym^l a(D^yy(D 

mmiZ^T c 1 . T c 2 f e 4 . e i 

[0 0 2 6] c:^-r:\ »«tt^«i/-h6 1~6 4(il^ 

¥ffit^SEi^«? T el. Tel. T c 2 :gr. Mm-C^ 
-H2 a(D^>y:/t3<fct>"Xi'>y^yi^^?l a<0^yf 

[00 2 7] ¥fi«jSiiiS?Tc2ti, X^>yf- 
aO^-yT'ilBSlHlDBa^StSgP^j^ils ^ 

W-^^-(-^-Y2a(Di-y^mmM>mm:M-^'^^'^ 

1tflll>f >y -^r-i; R |*|(D®^Eg|5^(D^fficD-g|5T'* § 
S^gPJ 1 }CT¥St^^Sigg«?T c 2{cSM$nTl/^ 

So 

[0 0 2 8] *fcs ¥««jSiiiffi?T e 1 ti. agSt^?-^ 
^-F2 a(D5^'y:/tlllS|H|Dffi«^=Sr§g|55}-il. 



Ti^So ¥st«cg^a?T e 1 h^wmmm- 
T c 2 ttifsi-T^^fc^i.Tj'x^ffib. ^nstDsagp^ 

[0 0 2 9] tfc. X^-yf-y^~«?l a£D9^-y7°(7)« 
^tti;^;«iJ©±ffitti. SiJfPMG acDfiftlcA^W6 

[0 0 3 0] Sfc. ±Ifi±S(ctiifiiJta)«G a tciipx.. 

■tryxffllis a*5j;t>-¥fi«MM4S?T e 1 

e.nTt5t3. c:n6#fH«cii¥^t^Si^s^T s. le 
2 iiJb^^yxf y^rf-(^ 5 a T'^n^-'ngjiSE^nTo^ 

[00 3 1] i:nS,¥«^^igS^S^Tg. Ts. Te 

1 . T e 2 , Tel. T e 2 m^^mw.^'mmi 
wm^i c 1 . T e z^-witLfcmm'^nm^s. 

^*^e.«t)dBbT¥^^gigg4S?T e 1 . T e 2(D{-^fe 

[0 0 3 2] SfccC-ea. ¥«fcSM«^Tg, T 
s , T e 2 4<y-rV y^"7-l'-V 5 a tCcfc 0 'WIS 
G a, -tryxUSS afc'ctt>V;b^Hi^ffl«!^(ii^mS 
E atcjg^-rS^ilSf^iJ^^L/tA^ 

5 a^ffll/^-riC. W^Kgl^SS^Tg, Ts^X-r-yf- 

6 1-64 i:P^cDjg««S^ffll^TiSig. iSiJiPmSG 
a. -b:/X«ffiS a*5j:tfv;l/^tlJ^ffl«r^|±l;^mgE 

[0033] ±f2o<t 0 fjimmmmiix^^y "r-^J r 

t«cB?M«^Tel. Te2. Ts. Tg. Te20*A^ 

^gpttiiSft-rso 

[0 0 3 4] iiajcfc^tc. 31Sft^V;d--F2 aA«$ 
n/c^'y^ASx^-y^y^^-^? 1 a AM$n/c^-y7° 
±tc«H$nTi/^§<DT\ Xi'-y^y^''*? 1 at^V 
F2 a fc^MBLTHg-rS^^ttb^. ^mwm. 

[00 3 5] Sfc. i35f-'y:^(c¥ffi«gMS?T e 1, 
Tel, T e 2A^lll«$nTl.^?.cDT:\ i^f--y 7°(D#1| 
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[0 0 3 6] $e.{C, sp«t^igMS?T el, T c 2 

fz.xnm.^^mmm=?'i e i , t c 2P^jc?^!-ri^a 

[0 0 3 7] ^fc. **g|©mi{C*3V^Tti^ x-r<yf- 

y 1 a (D^>y f(omm^^tsnmm(o±mnmmm. 

H E a ©^i§!cA^Ktt P. «}^tli;^1tgffl t asit^v ^ 
-K2 aCD^<y:/C07y-KfliJ^A^¥««SMffi?T e 

SJ^^f K 2 a cDf - -y A V- KfiJ 

[0 0 3 8] i^mm.mm'^^^^M'^mwm. 
\^\.tzmm.n'^mit\ !itr»32ooo-i648oo 

^ 'y ^^B^cD9^>y T'fc ^f-r ^- KcDf- >y y 
(D^fg©ia 1 SgS{|iJ<D^'y:/(D±ffitc;p>'r^' 

[0 0 3 9] <^mmm2>^mmmmi^. *ss© 

^Tel, Tc 2(7D^-^Te l<D73*Tc 2<J:0t*< 

T e 1 CD5£ftgP53-tT c 2 WJifiEgP^j-^A^ISai/^lijg^ 

[00 4 0] ms^^zsm^ ic:^mm(ommicm^m 



0. B|4{ill3tticD;^l&]A;!)^f,Bfc*»#:SfiM2CDtJ 

ffi0T'fe§o **3. 03fc-J;tfEl4^c^3v^Tfe^flg^^A 

[00 4 1] E13t3cfct>"H4;6^5.53-*^§t^3i9. Sffl^O 
ff^ffi 1 tcA^A^5^W^$:SHM 1 ttDjlVHi. ^fif^iSSr 
ii§^?T e 1 CD®?£gl553-£Da?A^~¥fi«g^«?T c Z(D 

a\ < t ^^wiRmm^^ T c 2 coEffi t ^ fi $ t 

T'«¥St(c3gilffl^ T e 1 CDSftgP^^ t T c 2 (D^SgP 

[0 0 4 2] =t(Dm(DmfS.imm(Dmm i icf^^f^^^^m 

[0 0 4 3] ilcDcfc^K. ¥fe^^S^S?Te 1 C05£fi 
Ofc;*ct<l9:^$n> i:fc¥St^gEMS?T c 2 

ii(fiM?iJKatg±fcgBH2n. ¥««ig^iS!?T e 1 , 

T c z(Dmw7^t}mn(D\^^tmnicm-{±t^^'jic 
x^wmmi^^T c zic±tmmm-^n?>mw^i'~y 

[0 0 4 4] ^43 C C Tii. T c 2 <D5i 

^'Ti^tmmmmiZ'fT e i ©jifigis^iiAmv^^iig 

[0 0 4 5] <*)iojgHi3>**i!i<Dff^ffit. mm(D 

^mmommic^^^nt. ¥«t^s^s?T c 2o{-^^ 
otc¥s«Mitss^T c 1 mm^k^^y^-i^Rfi'^ 
^mmi±-^^. -73. mmmm^=?-T e i tcov^x 

Tel. T c lO^-^T c 1<D73;S:T e 1 ctf3fcfi<5£ 

m-^^Xit. ¥«fcS^S^T c 1 (Dm&^^tTe 1 

[0 0 4 6] ms^^zimdic^^mmmAcm^m 
wmmus^^^t. m5ii^mi^mmM3<D±.mx& 

K)s E6«0 5cf©73[&]AA^eMrc4^«#SHM3(DffllJ 
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SHT-feSo |g5^5J;t^■■|a6^c^5v^TfeMflli^A 

[0 0 4 7] H5*5j;t>"06A^P>53-*^Sfcfc'f3. mm<D 

mm 1 fi:A^A^?>ifi»i*:SHM 1 tm-^r. w^mmm 

SS? T e 1 £D5iftg|5^^0HftA«i^A^^>v^-v'"RI*I 
[0 0 4 8] Sfc. ¥K4«c®i^«^T c 1 SJ^^^V 

^s^g^ffl? T c 1 (Dmi£m^<Dmmmtii^^rj: 

1* A/ -^--i^ R l*I£Oii?tg|5^i-(D«B(D-g|5T'* 

g|5j 2{tT¥«^^ig«^«^T c 1 ^citgl^nTv^5o 
[0 0 4 9] ^LT. ^mRmm^^T c 1 oiiegp^ 
(DAttww.^mmmT e i ojiftgp^^cDft? ^3 1 

^ T e 1 (Dmitt^m-^^T^m^m-^mmi^^T c i o 

5o 

[0 0 5 0] ^<Dm<Dmmmm<Dmm i tc*^*^5i|i^ 

[0 0 5 1] c(D^^{c. mmmmi^^T c 

o52ft-ri.*$t-e{±¥««itMffi?T c 1 (Dig^m 
t T e 1 o®ftgi5^}-i:*^g)si/^eifi^abTfc'n{f. * 

±KSSK$n. ¥«t^g?ig4iS^T el. Tel cDJEffigP 

^ T e 1 [cnmmwi-^n^m^^^-^~ytmu±icmis. 

$nTt/^S«^K, ¥fiV;Slt«^T c 1 (Dig^^^if' 

[0 0 5 2] ^*3J:c:T*{±. ^^mimmm^J e 1 (DA 
>y ^- i>^^g|5©®ftg|5»ti*#i*gfiM 3 ©SB tm\: 

(Dtf^t, ¥S«iSi^ss?T c 1 (Dm&^^t^^mvim 

mm=?T e 1 (D®ag|55)-ii*^'®iS>/^^ig^M-r5J;5lC 

[0 0 5 3] <mmmm4>^mm(Dmmii.. mmn 

®Sg2fc'J;t^3(CA^*^§^3»^*gHM2, M3^, mt 
[0 0 5 4] B17ti*^)l(Dm^C^§/^7-^i>a- 



n3-D-roffli^TS«4±tciaBb. ¥»^*agM2^ 

01 Hi:*5lt?>7.-r-y9^V^"*^ 1 a. ic, 1 efeJ; 
XSmm.^'-(t~ F 2 a , 2c, 2 e ©^ffltcjf ffl ¥ 
#I*SKM3^^1 nc*5tti.X-Y-y^y^~K? 1 b, 
Id, 1 f fc'j;tfil?t^V:t-K2 b, 2d, 2f£D^ 

[0 0 5 5] S1S4±{C(±, 
3 a. 3 b. 3 c 1-3 c 3. fc'J;t>\ 4^«tf*SBM 

2 . M 3 (D^imwm=?-i g \t%m\m-^^-^^fc^ 
(D$ijffli(Hiss 7 A^istt ^ nr I ^ ?) o 

[0 0 5 6] ^Tilil-Pti. ^2»I*S«M2*«« 
?iJ{caS4±(C@EK^n. ¥fi«}g^4S?Te 1, Tc 

[0 0 5 7] ^m\mmM.z\z^\.^x\t. ^mmm^ 

e 1 £D5ifigl553-tDft$*S¥SttSM4ifii7-T c 2cD@ 

SM«?T c 2(D5Eft-r§fi^f T-fi:¥««SI^S?T 
e 1 Oigftg|55i-i:T c 20Di!lffig|5^i:7b^SSl.^«Jg^a 
bTl/^So ct-^T, ¥S«g?i^4Si^T e 1 OJIfigP^^ti 
|5]SS/-^^-y«|*)l3 am<'i:i:A^'T-t. [ilSI/'?^- 

[0 0 5 8] ^bT. X^-y^y^-'*^ 1 a%^ty^# 

w^mu 2 co¥«t»ci^^s? T e 1 nmitm^m^'^ 
^~ymwm2,c ncjg^^n. x^-yf-y^^^^i c 
^^ts^m\mm.u 2 o¥«t*cSMffi?T e 1 <Dm.^ 
^\tm,/'^^~ymw.m3cz\zwm.-^n. T.^v^f-y 

1 e *$t?*^i*gBM 2 ©¥«1^^S!^iS?^T e 

\mM.%'^\vm>^^~ym'mz c s^c^is^n 
§0 

[0 0 5 9] ^fc. ^j^#l*aBM 3 tfflSfflM?iJ(cSfi 

4±(cBH«^n. ^w:mmm-i e 1 , t c 1 cD^ifi 

%^^^-yM'm^\i■ti\ *ai{*SBM3CDM?ij£D[p]t 

[0 0 6 0] ^^#:gHM3tcfcv^Tti. mmmm 

? T c 1 CDjI^SgP^i-cDft^^b^Wt^jSISffi? T e 1 £D5I 

ffigi5^^®fi$ 0 1 A^ < la^? < 1 1 

SM«?Te l<DSft-r5«$fT'{i¥«4'c^:^«?T 
c 1 cD^SgP^^hT e 1 (D®ffig|5^i:A^S)Sl/^«ji*a 

n^>^^-ym>mzhni^<:^hifx%. m%>^^- 

[ 0 0 6 1 ] c x\t. ^m'mmM 3 mwmi. 
it«?T c 1 (DSfeg|5^;&. m^t^^-ym'mz c 2 
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[0 0 6 2] ^bT. x^-yf-ym^ih^^tsm 
i*ggM 3 (D^mvimm.iZ'fT c 1 (om^^^nmm^'^ 
^-ymwms c 1 izmmtn. •T.^v^yfmf \ d 
it^^^mw^mM-ifD^wmmm-i c i ©Mftgp 
53Hi»^^?-y2fi*Jl3 c 2icig^?n. xY-vg^y 
1 f >&$c^iii»#:gBM 3 (^^wmmmi c 

1 c05£Sg|5^^{±IilK^^^'-y«i*S3 c 3}Cg!i^*n 

[0 0 6 3] dcTHi. 7s^v=f-yfm^\ ^-t^ts^ 
mw^WM 2 1 x-f y 1 b ^'^ts^m'imm. 
M 3 tA^'mss/^^-y^tts 3 c 1 xc^^MSA'm.-^ 

•y 1 d ■^^ts^m'^mWU 3 i:*^[5iK^^^'- 

y»^*:«3 c ZtCcfcOil^^JgSM^n. x-r-y^y^^ig? 
1 e^^iy^^i^gfiMZiiX-r-y^yy^? 1 f«:# 
tr*#«:g«M3i:;!3^[HiS&/'?^-yi!ftJi3 c st-fco 

[0 0 6 4] CKDcfcdfC, 4^3gf*ggM2cD-Oi:4i» 
|*SHM3(73-Oi:A^-ffl^«)SL, 

-73^0W'r?>X^>yf^y^"^?cD«i^tii;tl«ffii:^ 
ftll^O^-r5Xi'>y^yy«?<Dl|gi!A;'3«^i:*\ ID 

%>\^-ym'm^i^-(s-^wmwm--^ix\.xwk-^ 

n§ c i: t J; D . -ffl©/N-7 7U -y >>'|iISS*m^^n 
/N-7:/U'yi>'lllSSAWetnf^. 

[0 0 6 5] ^M5^Dm^2^5cfca'3^CA^A>§^# 

[0 0 6 6] ^43. *^)5g(Dff^i|-7-ld:0 1 1 ©HtSi'y 
^ ^- ? ^1?|J t L Tfigffl b fc fc to, ^ 7 7 U -y 'J^m"^ 

3fflsit?)nT, ^ii^i^^SBMzcDx-r-y^y^^'^^'D 

mjSA:'3«<iitfSVHc|iIi^A^-y^i*:« 3 a tScttf^ 
fit^gi^iS^T c 2^^UTjti^?n, ^»^*g§M3 
CO X ^ -y f- y ^m^O«Sta;^>«»^S(/ HISS/ ^ ^ - 
y#l*«3 b*5j;tf¥«^^3Siei4!S?T e 1 ^^LTgi^ 

[0 0 6 7] z.n^o\^'^~-7'f^) vVm^^WMB. 

^^c. M-77';'yv'|51^>&2ffiMyiJgi^-r 
ntf. *ffl7;I/7"'J'yi^I5IES*^«figpIt6T'*5L, 

77'; v'Jmm: \ mm^^-^m-^^.. #+1^-77"'; 

[0 0 6 8] <%mmM^>^mm.<^Ym<%. %m<r> 
mm 1 icio't^^^mwmm(D^mmr^h^o -rst^-^. 



[0 0 6 9] H8li:*5ISI<?3«ai{i:^§i#a»f*gBM4 

c 1 (D±g|5}fi{^lc1t)IgifA/^y'^-i^*RA^S*»^*gM 
M 4 CD^73 f^Stii-r^ t- h >/y^ H S «:|gltTV>§;^ 

[0 0 7 0] ^(Dmmmmmmm 1 tc^^^^^iii^i 

[007 1] C (D^W^mU 4 ^fficDJf^Si 4 (Cj^^ 

[0 0 7 2] <toT. 08(DJ;5tS1igA^63l<^§jiJ 
<D¥^t^gS!ffl^ T c 1 (DJfi^t;: n- h i/y H S 

[0 0 7 3] 08tCt5l/>Tii, h-bi/y^'HS 

T c 1 \z\mm^'±-fKmmMX'^y 

•!f jb^t- h H S icg^fellf 5 RftiftA^feS t 

hi^y^H s ^¥fit^MM«7-T c 1 \mm-^^xtm 
[0 0 7 4] ^*3f&5/u. 

fc t - h i/ y ^ H S ti, miM<OBm 2 J; y 3 ?> 
[0 0 7 5] 

- KATO^nfcll 2 CO^-y 7A^X^ -y ^y^^"^?A^ff^ 
fi!c^nfc^l©^-y:/±tc«jI?nTO^§cDT\ X^^y 
f-yi^^?i:^V:^-Fi:*MHLT^g-rs«^(ctt 

*3cfct>*^2<?Df-'y7'{cS 1 ^l/^L^3cD5Fffi«jg«? 

*'«g|«$nTV^i.«T\ ^ 1 *3j;y'5g2CDf--y7'^CDg^ 

lS(cd<y-rV y^'"7^^^ffll.^§i2;^s*^'^l/\ t^^fe, 
jpyx^-y^^'y-r-^tctt^T/so^SffiT-^wffi'NCDgi^ 

^^(DWbTU^fcx?<';-y FA^ISr'S^nSo lA 
xbStiav^ ^i^i.^LS3cD¥««g^^4S? 
hti^h. •fu--:r\Lyit^\^fd^mcm^-^^-f\^. ^ 
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[0 0 7 6] tmm2^cmm(DmMic^m. mzn^ 

[0 0 7 7] llsRSSlCfEigcOflR^tCcknt^. ISSiS^A 

[0 0 7 8] m^m^ictmo^nmicji^mi. ^mw& 

=?-^i\LX^m^n^<DX\ MH2-fi^cJ;^T/^-77 



[0 0 7 9] tmmsictmcomMic^m. wmmm 
i^a.~;\^^m^ii^m'<y^^—^ tLxmmt^c tt)'^ 

[01] m&mm\\m^^mwmm^frst±Mm 
m 2 ] mmmm i im^^mw^m^^^tmmm 

X&^o 

[03] *Sf6(DJgHl2tC'^5i|i#i*SH;S:^'r±ffiia 

[0 4 ] mmmm z im^^mw^m^^Mmm 
xh^. 

[0 5] ^i5l(D«^3^c|^§^^i^*gH;&/T^■r±ffi0 

Xh^o 

[06] *SSOJgftl3^^:^5i^^»^*:gtt^^^■riJB0 

[07] *j!ia©}g«l4tc^5;^7-ti^a-;l/^5^-r 
±E0T'fe§c 
[0 8] IISS(Dmi5tC^5^^^»<*gB;&.T^1-fRlJS0 

[09] U^(DA^~^i/:3.-)\^^7nt±MmX-& 

[010] ti:e*©/^7-ts^*ii-;i/^^-rKffi0T'fe 

[011] ti^5^CD/-?7-tS^*a-;l/CD[HlSS0T'fe5o 

[??^cDUi0^] 

Tel, Tc2, Tg, Tel, Te2, Ts ^WX 
g^liS?^ 1 a~l f X^-y^y^^~^?. 2a~2 f 
jiSii^V^t-F, 3a. 3b. 3cl. 3c2. 3c3 
mSS^^^f-y^i**. 4 5 a ifsyy'^yif 

^-f-v. 6 1-64 jimttg5«i/-h, 7 %mm 



31] 
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62 To2 61 la 
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